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57)Abstract: 

} RQBLEM TO BE SOLVED: To provide a magnet 
esistance effect element which has both large 
>olarizability and a small coercive force by constituting 
it least one side of a ferromagnetic layer, which is not in 
:ontact with an antiferromagnetic layer of a soft 
nagnetic film provided with a thin high-polarizability 
ilm on a tunnel barrier layer side. 
50LUTION: A ferromagnetic layer 13 constituting a 
iree layer is constituted of a solt magnetic layer 16, 
irovided with a thin high-polarizability film 15 on a 
unnel barrier layer 14 side. The film 15 has a stronger 
:oercive force than a thin film which is made of 
'ermalloy (R), etc. However, the coercive force of the 
ilm 15 can be reduced, while the polarizability on the 
urface of the ferromagnetic layer 13 which is in contact 
vith the tunnel barrier layer 14 is maintained at a high 
'alue. Since the magnet resistance variations of a 
ferromagnetic tunnel junction vary depending upon the 
>roperty of the surface of thin ferromagnetic layer 
:ontribution to tunnel phenomena, the a free layer 

tructure is adopted. Therefore, a magnetoresistance effect element having both a large polarizability : 
ind low coercive form can be realized. . - 
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©3£fl£ttJ§i LT3nmJP©CoFe^i 1 5nmJP©N i 
o. si F e 0 . 19 &8&fflK© -}§m<Dttt> «5 tC, 3 nmJ¥© F 
e^l 0 6i 1 5nmff©N i 0 .ei Fe o. ig^ffiK 1 0 

7 ©"JBgSrffli^S r t SrBfcVTfiH 4 ©:/nir;*. £ 13 

c :©lfm«^wmo. o%-c 

FeKl 0 6£#AU&^«it-C#ib*Wt5. 9 

#f41. 20eT?fcD> F efill 0 6£}fAL&^4§£- 
ilt4SLTt 1 Oe^T©itiD-efoofc„ ^©i?t, 

7!>-a^«^r5»2©»*ttJii o 8 1 Lxmm3 

nm£V>5S*©F eltN i 0 .si Fe o. 19^— iHSffc 

ii-*ri:KJ:9, 7y-Ji©(MMj«r/h*<«ofc* 

©«»atfl[*ft*Hi»#«««*Sr*Jn$*-Ct>l 0 4 
A/cm 2 *-CI4^<aE{l:*B«>e>**»ofc. 

[00 39] ;fc3lffi0!lT-i2@5£g£«j£-f Sis 1 <Dffl& 
ttitLTN i 0 , 81 Fe 0 . 1B JgSrfflVTV>5^ -?:©ftL 
l-t>Hli^j2SU { 3lC*Lfc©i:lll«©|gJB-C, Fe 



l& XHtN i 0 . 81 Fe 0 . 19 Bltffi»©Feffll©-SBISr 
[0 0 4 0] 

[004 1] *«n©ttft«^*»?©£4tt;iHt, 
Hi iic^-t-i5t-, *ffiSrr»IWI:Lfcs iifiiii 

±lC5nmW©TaKt 5nmJl©N i 0 . 81 F e 0 . 19 ^©— 
JMt*»fe*4/<y7r-JIl l 2 -HhUC^j&StWS: 1 
5nm^©FeMn^A»?)'fcSS34HK#Sl 1 3iJ?£l 
0nm©N i Mn S bl*^45110jfiiffl|l 1 4, 

$f)WroltAi 2 0 3lw*5Fy^y7l 

1 1 5£#LT^/&£*Wi:JI$ 3nm©N iMnSb^l 
1 6 £JP£ 1 5nm©N i 0 . 81 F e 0 . 19 &SStt&l 1 7© 
ZJMW»fc fc*» 2 ©»««■*■ 1 1 8T'#fig$H5o 

[0042] rcosafitnawiyit^ojBfi^tttt, *i 

»8H4itLTNi 0 . 81 Fe 0 . 19 BI©ftfc>9 KN iM 
nSbtt, «2©afc»ttJBt LTCoFeRtN i 
o. si F e o. l9 *«ttR©rJMt©ft*> 9 fc» NiMnS 
bll 1 6iNi 0 . 81 Fe 0 . 19 tittIl 1 7©-gBI 
r. t %m^X\t® 4 ©:/nir* t m 

r -eHastigstaefl:*!* 21. 3 %t?*> 9 . m 1 

©^lttltLTNi 0 . 8 iFe 0 . 19 Jg£JBVfci§£-lClt 

Oei#W?<iofe, r©i5lc> 7y-E«r«j£ 
1-^IR2©3a»ttSl 1 8£LTlRIP3nmi:v>5ffi?»© 
N iMnSbliN i 0 . 81 Fe 0 . 19 K©~S«^t U 
* bfcHJfcJi$:«J*T5» 1 ©3Sattgt LTN i Mn 

*P t> 1 0 4 A/cm 2 * X\t± < gfc#BX> 6> * 

[0 0 4 3] *HJfefi»J-ef4@^lSr«^-t-5^-©^a 
■ttSt LTN i Mn S b JKSrffl^T^Sa^ ^©telct 
HlS0!llXt^3^Lfc©i:^©^ffl-C. Ni o sl F 
e o. 19 m, ^fcttN i 0 . 81 F e 0 . 19 & t S»©N i Mn 

s b k© -gassrffl v ^ t> ls»K©Sb*^# bnsrifi 

[0 0 4 4] 

tu. y K^»»ftp« * !> * if ^©«« t> WIB 

[H 1 ] #3§9J©S$ 1 ©SUS©3»««rlft!H-r«fcft©fll 

[B2] (a) ~ (c) \ttmw<o%2<Dnme>Bm% 



-6- 



[0 3] l«rRWi-*fc»©«aH-C* 

3, 

[H4] (a) ~ (g) tt$ttffl*Rm-*-*fcft0>X 

mEl-c&s. 

m 5 ] giro 1 -efta* ufcfljtjKefiias^RT-cafts 
is e i i -eft* Lfc*«6a&JMK*©ate« 
[h 7 ] mmm i -cffiKbfeaMoswas**?-© i o k 

[118] ;«8W©^«2£Rm-3fc»©*jeB-e*> 

[19] *56BJ»HJiS^J3Sr!ftW-f 5fc*©«itm-e* 
5 0 



[01 0] 4 *KWi-5fc»OflR6HT? 

[El 1 1 ] s^snoHttM 5 SrtftWt-5fc*^)fflfiiiI-C 
[Ell 2] ftJfcoKjSffiCiSMMtS^iRWi-Sfcft©* 

[HIS] ( a ) ~ ( d ) (l^cD^jgSt^l*^^^ 

Mf*©R«] 
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12, 22 mzftm (Hem 
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14,24 h V^/W* y TM 
2 5 iHS#4g^BI 

2 6 mt&m 

2 3 *«« 
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